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FAILURE MODES EFFEGTS ANALYSIS (FMEA) - CIL HARDWARE
NUMBER: 2-2A-021109 -X

SUBSYSTEM NAME: FLIGHT CONTRCL - RUDDER SPEED BRAKE

REVISION: O 02/021B8
FART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
ASSY . BOTY FLAR ACTUATION MCE21-0056-0083

SRU : HYDRAULIC MOTOR

EXTENDEL DESCRIPTION OF PART UNDER ANALYSIS:
HYDRAULIC MOTOR

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 3
THREE

FUNCTICN:
THREE HYDRAULIC MOTORS PROVIDE RPMITORCOUE INPUTS INTO THE BODY FLAP
SLUMMER DIFFERENTIALS.
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FAGE 2 PRIMT DATE: 09/18/98

FAILURE MODES EFFECTS ANALYEIS FMEA — CIL FAILURE MODE
NUMBER: 02-2A-021103-02

REVISION#: 1 RE07IoE
SUBSYSTEM NAME: FLIGHT CONTROL - RUDDER EPEED BRAKE
LRL: CRITICALITY CF THIS
ITEM HAME: HYDRALILIC MOTOR FAILURE MODE: 11
FAILURE MODE:
NG RPMTORCQUE QUTPUT, QFEN DRIVELINE
MISS5I0N PHASE: 0O DE-ORBIT
VEHICLEPAYLOAD/KIT EFFECTIVITY: 122 COLUMELA

103 DHSCOVERY
104 ATLANTLES
105 ENDEAVOUR

CAUSE:
SHEARED SHAFT/SPLINE, DAMAGED OR WOCRN CYLINDER BARRELWALVE PLATE,
CONTAMIMNATION

CRITICALITY 141 DURING INTACT ABORT ONLY? NO

——

REDUNDANCY SCREEN A WIA

B} Nia

Ch NA
PASS/FAIL RATIONALE:
A)
B)
C}

- FAILURE EFFECTS -

(A) SUESYSTEM:

REMAINING TWO HYDRAULIC MOTOR RPMTORQUE OUTPUTS BACKDRIVE FAILED
HYDRAULIC MOTOR. RESULTING IN LCSS OF BODY FLAP FUNCTION.
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P&GE 3 PRINT DATE O&18/25

FAILURE MODES EFFECTS ANALYSIS [FMEA) -- CIL FAILURE MODE
NUMBER: 02-2A-D21708-02

(B} INTERFACING SUR5YSTEM{S):
NONE.

(<) MISSION:
LOES OF MISSION, CREWAEHICLE.

(D) GREW, VEHIGLE, AND ELEMENT!(S):
SAME AS (C)

-OISPOSITION RATIONALE-

{A} DESIGN:

SHEAR SECTION QN HYDRAULIC MOTORS SIZED 3% OPERATING. SEQUENTIAL
HYDRAULIC DEPRESSURATION 1.2-1,3-2.3 CHECKS ALL COMBINATIONS AND DETECTS
FAILURE. VALVE PLATE AND CYLINDER BARREL SURFACES ARE SURFACE TREATED
AND MICRO FINISHED TO NEAR CPTICAL FLATNESS TO MINIMIZE WEAR. CYLINDER
BARREL SUPPORT BEARINGS DESIGNED TO STABILIZE BARREL IN OPERATION.
DESIGNED TO MEET MIL-H-5440, HYDRAULIC MOTOR DESIGNED FOR 250 HRS YERSUS
SHUTTLE USE OF 18 HOURS. 5 MICRON HYDRALULIC SYSTEM FILTRATION.

(B) TEST:
QUALIFICATION TESTS: QUALIFICATION TESTED OVER 25C HRS - BURST TEST 7.500 PSI.
PERFORMANGCE, OPERATING LIFE. ULTIMATE LOAD AND IMPULSE CYCLING. POWER
DRIVE UNIT (PDU) QUALIFICATION TEST - THERMAL CYCLE -40 DEG F TO +275 DEG F.

ACCEPTANCE TESTS: SHAFT AND SPLINEE STRENGTH VERIFIED 1 5 X OFERATING
FRESELURE PURING MOTOR ACCERTANCE TEST PROQCEDLRE (ATP). PROOF PRESSURE.
FROOF LOW PRESSURE. QUIESCENT LEAKAGE, FAILURE MODE TEST AND FUNCTIONAL
TEST.

SROUMD TURNARQUND TEST
ANY TURNARODUND CHECKQOUT TESTING IS ACCOMPLISHED N ACCORDAMCE WATH

CMRED.

{C) INSPEGTION:
RECEIVING INSPECTION

MATERIAL AND PROCESSES CERTIFICATIONS VERIFIED, CERTIFICATION OF HEAT TREAT

HARDNESS IS VERIFIED BY INSPECTION, .
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FAILURE MODES EFFECTS ANMALYSIS (FMEA) -- CIL FAILURE MCDE
NUMEBER: 02-2ZA-021109- 02

CONTAMINATION CONTROL
COMTAMINATION CONTROL PROCEDURE AND PRACTICES WERIFIED, CLEANLINESS OF
WETTED SURFACES TO LEVEL 190 VERIFIED BY INSPECTION

ASSEMBLYANSTALLATION

TORQUE VALUES VERIFIED AND RECORDED, ASSEMBLY AND INSTALLATICN
OPERATIONS VERIFIED BY SHOP TRAVELER MIFS. SHAFT AND SPLINE MATERIAL IS
INSPECTED TGO DRAWING. MICROFINISH OF VALYE PLATE AND SYCLINDER BARREL
SURFAZES 1Z vERIFIED BY INSPECTION. SURFACE TEMPER INSFECTION (NITAL ETCH TC
VERIFY MICROSTRUCTURE] I8 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
MAGNETIC PARTICLE INSPECTION AND ULTRASONIC INSFECTION ARE YERIFIED

CRITICAL PROCESSES
HEAT TREAT, ELECTROLESE NICKEL PLATING, DRY FILM LUBRICANT, SHGT PEEN AND
GRIT BLASTING ARE VERIFIED.

TESTING
CERTIFICATIONS OF ACCEPTANCE TESTS AND EXAMINATION OF PRODUCT YERIFIED

HANCLING/PACKAGING
HANDLING AND FACKAGING REGQUIREMENTS ARE WVERIFIED BY INSFECTION

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILLURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRAGCA DATA BASE

(E) OPERATIQNAL USE:

NONE.

- AFFROQVALS -
EDITORIALLY APPROVED . BNA I K paniaa #1295
TECHNICAL APPROVAL V1A APPROVAL FORM . 95-CIL-00D (2-2A
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